Objective: To correlate the type of dental occlusion and the type of pharyngeal lymphoid tissue obstruction in children.
A

BNORMALITIES OF DENTAL
occlusion are frequently associated with mouth breathing. The relationship between these morphological and functional factors may influence craniofacial growth and affect quality of life in children. [1] [2] [3] [4] According to the Moss theory of the functional matrix, bone growth takes place in response to function. 5 Craniofacial development is known to be altered in cases of tonsil and adenoid enlargement, resulting in abnormal dental occlusion. [6] [7] [8] [9] However, studies that determine the association between the site of obstruction and the type of dental malocclusion are rare. Because the orthodontist needs to identify breathing problems that can put facial growth at risk and may refer the patient to an otolaryngologist, otolaryngologists must understand the influences of upper airway obstruction on dental and craniofacial growth.
In addition, otolaryngologists must be aware that palatal expansion can in some cases help to improve breathing function. [10] [11] [12] Therefore, the objective of this study was to evaluate the association between dental malocclusion and the site of pharyngeal lymphoid tissue obstruction.
METHODS
This protocol was approved by the Committee on Ethics of our institution and used a crosssectional descriptive study design. From September 1, 2006, through September 30, 2007, we included 114 children of both sexes, aged 3 to 12 years, from a larger group of patients who consecutively attended the Otolaryngology Department of the Hospital das Clinicas da Faculdade de Medicina da Universidade de São Paulo for evaluation of symptoms of airway obstruction. Inclusion criteria consisted of mouth breathing and snoring in the presence of full dental development. Exclusion cri-teria included neurological diseases, craniofacial syndromes, previous orthodontic treatment, and previous pharyngeal surgery.
All patients underwent a clinical examination that was performed by an otolaryngologist (R.C.DiF.) and an orthodontist (W.R.N.).
The otorhinolaryngologic examination included a physical examination and nasal fiber pharyngoscopy, which was complemented by lateral head radiography. The volume of the adenoids was classified by lateral radiography findings in accordance with the degree of obstruction of the air column of the nasopharynx. Scores ranged from 1 to 4, which were defined as degrees 1 (0%-25% obstruction), 2 (Ͼ25%-50%), 3 (Ͼ50%-75%), and 4 (Ͼ75%-100%). The volume of the tonsils was classified according to the criteria of Brodsky et al 13 from 1 to 4. Obstructive enlargement was considered for patients with grade 3 or 4 tonsil and/or adenoid enlargement.
The patients underwent evaluation by the orthodontist to determine the morphological characteristics of the dental occlusion based on the criteria of Barnett.
14 The sagittal relationship was classified during the deciduous and mixed dentitions. Class I dental relationship occurred when the upper deciduous cuspid intercuspation was set between the lower deciduous cuspid and first deciduous molar; class II, when the inferior molar was positioned posterior to the cuspid reference; and class III, when the inferior molar was positioned anterior to the cuspid reference. When in permanent dentition, the Angle classification was followed, considering the relationship of the first permanent molars. The transversal relationship was classified as normal or crossbite. The presence of any teeth demonstrating an inverted or edge relationship was considered to be evidence of a crossbite. A posterior crossbite could be unilateral or bilateral. An open bite was registered in cases that lacked any overbite, regardless of the amount. A deep bite was registered when more than half of the lower incisors were overlapped by the incisal edges of the upper incisors.
The statistical analysis used commercially available software (SPSS, version 15.0; SPSS Inc, Chicago, Illinois). Quantitative variables were described by averages and standard deviations; qualitative variables were described by frequency distributions. Values of PϽ.05 were considered to be statistically significant on a likelihood-ratio test.
RESULTS
One hundred fourteen children ranging in age from 3 to 12 years (mean age, 6 years 7 months [SD, 2 years 3 months]) underwent evaluation; 57.0% were boys. Obstructive enlargement of both tonsils and adenoids was detected in 64.9% of the sample; isolated enlargement of the adenoids, in 21.9%; isolated enlargement of the palatine tonsils, in 7.0%; and nonobstructive tonsils and adenoids, in 6.1%.
Although we observed a high prevalence (mean, 36.8%) of posterior crossbite in all groups, Table 1 does not show a statistically significant association between a dental occlusion transverse relationship and the degree of tonsil enlargement (P=.81).
There was a statistically significant association (P=.02) for all sagittal dental occlusion relationships with the site of lymphoid tissue obstruction ( Table 2) . A higher rate of classes II and III relationships was observed in children with isolated obstructive tonsil enlargement. A class II relationship showed a stronger correlation with combined adenoid and tonsil enlargement (43.2%).
We did not find a statistically significant association between the vertical relationship and the site of pharyngeal lymphoid tissue obstruction due to tonsil and adenoid enlargement (P =.83) as demonstrated in the data from Table 3 .
COMMENT
Obstruction of the upper airway and mouth breathing may correlate to abnormal craniofacial growth and development, which can be associated with alterations of standard dental occlusion. 15 We observed a distinct predominance of boys compared with girls in this study. This finding is interesting from the standpoint of a preven- tive strategy because the obstructive apnea syndrome has a higher incidence in men than in women. 16 The age range used in this study was selected with the aim of trying to find preventive strategies for treating children. Such strategies may include surgical and nonsurgical craniofacial methods of altering growth and development of the mandibular, maxillary, alveolar, and skull base structures and techniques for managing the interference of lymphoid tissue evolution with these processes. [17] [18] [19] The high prevalence (36.8%) of posterior crossbite (Figure 1) observed in all types of tonsil enlargement was significantly higher than that found in a previous study that included a control group 6 (6.9% for patients who breathed through their nose) and also when compared with the prevalence of 16.4% found in the general population. 20, 21 This is a fact of great importance because posterior crossing of the bite alters the whole pattern of facial growth. 22 When it is unilateral, it can lead to irreversible asymmetries of facial growth and deviation of the head and body posture. When it is bilateral, it can restrict the development of the jawbone and reduce the volume of the upper respiratory tract. 7 In light of our observations regarding the association between the sagittal dental occlusion relationship and the site of pharyngeal lymphoid tissue obstruction due to tonsil and adenoid enlargement, we suggest that adenoid and tonsil enlargement may be associated with class II malocclusion (Figure 2 ) because we detected a high incidence of 43.2% compared with 12.6% in a study 21 of the general population at this same age. This association may be explained by the forward displacement of the maxilla or the opened and more backward posture of the mandible. In addition, the presence of a narrow and deep palate, a consequence of the mouth breathing, 22 affects the functional balance of the tongue. Under these circumstances, the child has the tendency to rotate the jaw backward to a more opened posture to permit the airflow and to hold the head downward. 7, 8 This behavior can lead to abnormalities of the growth axis that are reflected in the spine and body balance. 8 These alterations, in our opinion, are related to the association of the respiratory obstruction and class II dental occlusion relationship with a dolichofacial growth pattern. In this kind of growth pattern, there is a predominance of the vertical axis in the growth direction.
Isolated tonsillar enlargement may contribute to the forward projection of the tongue, 1 with consequent pushing of the inferior anterior teeth. This may explain the higher prevalence of the class III sagittal relationship (Figure 3 ) detected in this group (37.5%) compared with the general population (1.9%). 21 Statistically significant differences with regard to vertical overbite were not found between types of obstruction. Therefore, the site of obstruction may not directly relate to vertical alterations, suggesting that these data are influenced more heavily by the facial type and also by the influence of sucking habits. For the sagittal relationship, we suggest that tonsil enlargement alone or in combination with adenoid enlargement displaces the tongue frontally and downward to permit airflow through the narrowed palate. 22 The incorrectly positioned tongue then produces a higher rate of dental arch alterations. The association between sagittal discrepancy and obstructive enlargement of the adenoids and tonsils together reflects the potential for poor morphological development owing to obstruction of the respiratory tract. When associated with dolichofacial patterns, such growth can evolve to produce a structural open bite, a class II molar relationship, and a higher tendency toward sleep apnea obstructions. 23 These findings are of vital importance for planning the treatment strategy for these patients. Patients must be approached at the appropriate age before the growth spurt, and respiratory functional rehabilitation is necessary for the stability of the treatment results. This makes it possible to better intercept or prevent developmental alterations. After the peak of facial growth, developmental alterations become increasingly complex and irreversible.
Children with obstructive sleep apnea demonstrate abnormal secretion of growth hormone, which is released during sleep and can be returned to normal levels after adenotonsillectomy. 23 Growth hormone influences mandibular development. After tonsil and adenoid surgery, hormonal status normalizes, and the growth of the jaw is favored by a more intense formation of bone in the condyle cartilage and bone apposition at the inferior base of the jaw, 8 which in some cases can correct the malocclusion. After the correction of respiratory function, growth improvement is noted. In many cases, however, this acceleration of growth may not be sufficient to resolve the facial growth discrepancies or malocclusion; in these cases, orthodontic treatment also would be indicated. 8, 16 To contribute significantly to a better quality of life, treatment must consider the individual characteristics of each case that require a specific approach. The favorable effects of the maxillary expansion are currently under study because anatomical correction may favor the improvement of obstructive enlargement symptoms. 10, 11, 24 Therefore, as with recent work in obstructive sleep apnea 12, 16 and conductive hearing loss, 24 such work brings orthodontics closer to otolaryngology and other medical specialties related to sleep medicine for a most effective solution to these alterations. Our findings are consistent with those from other authors 25 with regard to the higher prevalence of the class I molar relationship in these patients. However, these data do not suggest that dental occlusion is normal because it is possible that both dental arches become constricted and produce crowding of the permanent dentition. Future studies on this subject that encompass all the professional specialties related to oral breathing are necessary.
In conclusion, we found a statistically significant association between the sagittal dental relationship and the site of pharyngeal lymphoid obstruction in children aged 3 to 12 years. A class II dental relationship (distal occlusion) is correlated with enlargement of both the adenoids and the tonsils. A class III dental relationship (mesial occlusion) has greater correlation with palatine tonsil obstruction alone. Treating physicians should consider the individual characteristics of each case. 
